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A case of a symptomatic free-floating thrombus of the internal carotid artery is described. A 51-year-old woman presented
with a transient ischemic attack and was placed on anticoagulation after diagnosis with angiography. After medical
therapy failed, she underwent suction embolectomy using reversal of flow with the Parodi Anti-Embolism System.
Balloon angioplasty was performed, and a stent was placed. The patient tolerated the procedure well. A follow-up carotid
ultrasound scan showed resolution of the thrombus. (J Vasc Surg 2005;41:146-50.)The presence of a free-floating thrombus in the internal
carotid artery is a rare condition, usually diagnosed by
angiography after a symptomatic ischemic cerebral event.
The most common etiology is a complication of an athero-
sclerotic plaque, but several medical conditions have also
been reported to be responsible. Because this condition is
rare, its management remains controversial. We present a
patient with symptomatic carotid artery thrombus who
underwent endovascular treatment with thrombus aspira-
tion and carotid artery stent placement using a reversal-of-
flow technique with the Parodi Anti-Embolism System
(PAES) (ArteriA Medical Science, Inc, San Francisco,
Calif).
CASE REPORT
A 51-year-old woman was admitted to the hospital for an
episode of right amaurosis fugax. The patient had a medical history
significant for right carotid endarterectomy with prosthetic-patch
angioplasty more than 3 years previously as well as hypertension,
hypercholesterolemia, and smoking. Since the endarterectomy,
four routine postoperative surveillance duplex scans had been
performed on the patient, including one at the 3-year postopera-
tive interval. All of these studies demonstrated 0% restenosis in the
right carotid artery.
Seven months later, the patient had onset of amaurosis fugax
symptoms. The physical examination revealed no focal neurologic
deficit. A carotid duplex scan (DS) demonstrated an 80% to 90%
stenosis of the right internal carotid caused by an intraluminal
process compatible with a thrombus (Fig 1). A brain magnetic
resonance imaging study demonstrated multiple subacute, em-
bolic, ischemic infarctions in the distribution of the right middle
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146cerebral artery. The magnetic resonance angiogram findings were
concordant with the DS. A cerebral angiogram confirmed a nearly
complete occlusive thrombus in the right internal carotid artery
(Fig 2). A transesophageal echocardiogram was performed to rule
out a cardioembolic source.
Our initial therapeutic strategy included a short course of
anticoagulation with a plan to reassess the degree of thrombus
resolution by DS in 2 weeks. Medical therapy was instituted with
enoxaparin (Aventis SA, Strasbourg, France) as a bridge to warfarin
(Brystol-Myers Squibb Company, Princeton, NJ).
Ten days later, despite therapeutic anticoagulation, she de-
scribed a transitory left upper extremity weakness. A second carotid
DS did not reveal any change in the lesion compared with the
previous exam. Anticoagulation with unfractionated heparin was
initiated, and the patient was taken to the operating room for an
arteriogram. The study revealed that a thrombus at the right
carotid bifurcation was causing a severe stenosis of the internal
carotid artery (Fig 3). Given these findings, we planned a suction
embolectomy and carotid stent placement, if necessary, using
reversal of flow with the PAES for cerebral protection.
Briefly, a PAES sheath was placed in the common carotid
artery below the bifurcation (Fig 4, a) The distal most portion of
the PAES sheath is armed with a soft occlusion balloon (Fig 4, b).
A second occlusion balloon was placed thru the sheath into the
external carotid artery. Reversal of flow was obtained by inflating
the balloons in the common and external carotid arteries (Fig 4, c).
The side port was connected to a venous introducer, which had
been previously placed in the femoral vein, by using a short
connector with a blood filter interposed. Under protection with
reversal of flow, the internal carotid artery thrombus was traversed
with a 0.014-in wire without difficulty.
A 4-mm Ultrasoft SV balloon (Boston Scientific, Natick,
Mass) was used to fragment the thrombus. Initial attempts to
simply aspirate the thrombus were ineffective. We therefore de-
cided to try to dislodge or fragment the clot with a balloon to
facilitate aspiration. The balloon profile on inflation did not appear
compatible with any underlying stenosis. After balloon deflation
and repeat aspiration through the PAES sheath, significant adher-
ent thrombus remained. To trap the remaining thrombus compo-
nents and restore luminal diameter, an 8-mm 29-mm wall stent
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artery consistent with a thrombus.Fig 2. First angiogram shows nearly completely occlusive throm-
bus in the right internal carotid.Fig 3. Second angiogram shows an evolution of the thrombus in
the internal carotid, with a threatening tail.
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any residual stenosis (Fig 5). An examination of the PAES external
filter after the procedure demonstrated thrombus fragments. The
patient did well and was discharged on the fourth day after the
procedure with enoxaparin and warfarin.
Fifteen days postoperatively, a carotid DS demonstrated no lu-
minal narrowing, with normal velocities; however, the proximal edge
of the stent was not fully apposed to the vessel wall in the common
carotid artery (Fig 6). Because of the concern that the thrombus was
inadequately constrained by the initial stent, a second procedure was
performed to place a stent more proximally. Under local anesthesia,
an additional 8-mm  21-mm wall stent (Boston Scientific) was
deployed so that it overlapped one third of the proximal part of the
stent deployed before and resulted in the complete apposition of the
stent on the vessel wall. At the 10-week follow-up, the patient re-
ported no new neurologic events. A repeat carotid DS did not reveal
any abnormalities, and the anticoagulation was replaced with aspirin.
DISCUSSION
The true incidence of mobile carotid thrombi is un-
known. Angiographic identification of thrombus in the
carotid artery is uncommon; for example, Buchan et al,1,2
reported its detection in 29 of 2000 angiograms performed
specifically for ischemic cerebral symptoms.
Most carotid thrombi form over atherosclerotic lesions
that are frequently ulcerated or stenotic. Nonetheless, this
Fig 4. The Parodi Anti-Embolism System (PAES, ArteriA Med-
ical Science, San Francisco, Calif): (a) PAES sheath, placed in the
common carotid artery below the bifurcation, (b) is armed with a
soft occlusion balloon and a second occlusion balloon is placed
into the external carotid artery. (c), The balloons in the common
and external carotid arteries are inflated, which results in reversal of
flow.condition has also been reported in young patients withoutidentifiable carotid disease but who present with iron ane-
mia, use of drugs, or hypercoagulable states from various
conditions.3,4 For this subset of patient, the etiology is
probably multifactorial. Usually, the diagnosis is made by
an imaging study after cerebral symptoms.
Without any established guidelines published for the
management of carotid thrombus, the timing of surgery is
not well defined. Most authors concur in considering this
condition an emergency and recommend initiating antico-
agulation therapy immediately after diagnosis. In the small
series available, the urgent endarterectomy seems to carry a
higher morbidity compared with the standards of carotid
surgery. Medical management with delayed surgery is asso-
ciated with an acceptable neurologic morbidity.5
Our patient experienced a documented failure of the
medical therapy. Houdart et al6 reported the use of abcix-
Fig 5. Angiogram after treatment with PAES shows no residual
stenosis.
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patients. The two main concerns with using this ap-
proach are its potential cerebral hemorrhagic complica-
tions and the possibility of thrombus embolization dur-
ing treatment.6 Additionally, the history of a previous
ipsilateral carotid endarterectomy made the realization
of a second open surgery hazardous.7 Therefore, we
chose an endovascular treatment of the lesion under
cerebral protection.
The choice of the PAES for cerebral protection was
made mainly because any manipulation of the thrombus
carried a high risk of fragmentation and large thrombus
volume distal embolization. Considering the size of the
clot, a filter may become filled with clot and thrombose
during the clot fragmentation. Similarly, the ability to
Fig 6. Postoperative carotid Doppler ultrasound scanaspirate pieces of clot with an occlusion balloon is anissue. The stent was oversized on purpose to achieve a
small grid expansion to avoid any material embolization
through the interstices of the stent.
The availability of a reverse of flow cerebral protec-
tion device permits early and relatively safe treatment of
the thrombus by allowing for both therapeutic interven-
tion and cerebral protection during the treatment of this
dangerous clot. It is unclear if this treatment strategy can
be broadly applied, particularly in younger patients with
multifactorial causes for carotid thrombus formation.
In conclusion, this report describes the feasibility of
an endovascular approach that used the PAES to safely
permit clot fragmentation, large-volume thrombus aspi-
ration, and stent placement for the treatment of a symp-
tomatic free-floating clot localized in the internal carotid
onstrates shows lack of stent apposition to vessel wall.demartery.
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